Key indicators: single-crystal synchrotron study; T = 150 K; mean (C-C) = 0.004 Å; H-atom completeness 72%; R factor = 0.045; wR factor = 0.128; data-to-parameter ratio = 13.9.
The title compound, {[K 2 (C 12 H 6 N 2 O 4 )(H 2 O) 2 ]Á2H 2 O} n , forms a three-dimensional coordination polymer in the solid state. The asymmetric unit consists of one K + ion, half of a 2,2 0 -bipyridyl-5,5 0 -dicarboxylate ligand, one coordinated water molecule and one solvent water molecule. The K + ion is 7-coordinated by the oxygen atoms of two water molecules and by five oxygen atoms of four carboxylate groups, one of which is chelating. The extended structure can be described as a binodal network in which each K + is a six-connected node, bonding to four carboxylate groups and two bridging water molecules, and the 2,2 0 -bipyridyl-5,5 0 -dicarboxylate linkers are eight-connected nodes, with each carboxylate group bridging four metal centers. Overall, this arrangement generates a complex network with point symbol Both of the bridging water molecules participate as donors in hydrogen-bonding interactions; one to solvent water molecules and a second to an oxygen atom of a carboxylate group.
Related literature
For topological analysis, see: Blatov (2007) . For background to metal-organic frameworks (MOFs), see: MacDougall et al. (2005) . The 2,2 0 -bipyridyl-5,5 0 -dicarboxylate ligand has been used as a linear linker for a variety of MOFs, see : Finn & Zubieta, (2002) ; Schoknecht & Kempe (2004) ; Szeto et al., (2008) . It is a particularly interesting linker due to the fact that the pyridyl N atoms have the ability to act as Lewis bases for binding metal centers (Szeto et al., 2008) . There has been only one structural example of this ligand bound to an alkali metal reported, viz. Rb (Hafizovic et al., 2007) . For synthetic details, see: Anderson et al. (1985) .
Experimental
Crystal data [K 2 (C 12 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008b ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008b) ; molecular graphics: SHELXTL (Sheldrick, 2008b) ; software used to prepare material for publication: SHELXTL.
Samples for synchrotron crystallographic analysis were submitted through the SCrALS (Service Crystallography at Advanced Light Source) program. Crystallographic data were collected at Beamline 11.3.1 at the Advanced Light Source (ALS), Lawrence Berkeley National Laboratory. The ALS is supported by the US Department of Energy, Office of Energy Sciences, under contract DE-AC02-05CH11231.
Comment
We are interested in using pre-assembled and structurally well defined aggregates as secondary building units (SBUs) to build coordination polymers or metal-organic frameworks (MOFs) (MacDougall et al., 2005) . The title compound was synthesized as a precursor for use as a linker in the construction of MOFs. The 2,2'-bipyridyl-5,5'-dicarboxylate ligand has been used as a linear linker for a variety of MOFs (Finn & Zubieta, 2002; Schoknecht & Kempe, 2004) ; Szeto et al., 2008) . It is a particularly interesting linker due to the fact that the pyridyl N atoms have the ability to act as Lewis bases for binding metal centers (Szeto et al., 2008) .
The asymmetric unit consists of one K + ion, half of a 2,2'-bipyridyl-5,5'-dicarboxylate ligand, one coordinated water molecule and one solvent water molecule (Fig. 1) . The extended crystal structure of the title compound is composed of two-dimensional sheets consisting of potassium-carboxylate and potassium-water interactions. These sheets extend parallel to (001). The three-dimensional assembly is completed by connection of the sheets through the 2,2'-bipyridyl linkers (Fig.   2 ). Small channels run along the a axis and contain the disordered solvent water molecules. The geometry around the seven-coordinate potassium metal center can be described as a distorted monocapped trigonal-prism. The faces deviate from the ideal triangular, with angles of 49.69°(O1-O3-O2), 61.19° (O2-O1-O3) and 69.10° (O1-O2-O3). There is also a short contact distance of 2.826 (6) Å between O4 and N1, which is most likely due to a hydrogen bonding interaction.
However, the hydrogen atoms on the solvent water molecule could not be located in the difference map.
For the topological analysis of the structure, the program TOPOS was used (Blatov, 2007) . There has been only one structural example of the 2,2'-bipyridyl-5,5'-dicarboxylate ligand bound to an alkali metal reported, viz. Rb (Hafizovic et al., 2007) .
Experimental
The title complex was prepared using a modification of the method of Seddon and Pilling (Anderson et al., 1985) for the preparation of 2,2'-bipyridyl-4,4'-dicarboxylic acid. 5,5'-dimethyl-2,2'-bipyridine and K[MnO 4 ] were purchased from Aldrich and used without further purification.
1
H NMR data were collected on a Varian Unity Plus 300 spectrometer at 298 K. K[MnO 4 ] (10 g, 63 mmol) was added to a solution of 5,5'-dimethyl-2,2'-bipyridine (1.6 g, 8.7 mmol) in 100 mL H 2 O.
The mixture was heated to reflux for 12 h. Upon cooling, the mixture was filtered and the black precipitate was washed with water (2x 30 mL). The filtrate and the washings were combined and extracted with diethyl ether to remove unreacted starting material. The aqueous fraction was collected and the solvent was removed under vacuum, leaving a sticky white solid. The solid was heated under vacuum at 373 K overnight to give a fine white powder. Single crystals were grown from an aqueous solution upon slow evaporation of the solvent.
supplementary materials sup-2 Refinement
Hydrogen atoms were placed at calculated positions and allowed to ride on the position of the parent atom, with the exception of those on the coordinated O3 water molecule which were located in the difference fourier map. H atoms of the uncoordinated water molecule O4 could not be located unambiguously and were eventually excluded from the refinement. Figures   Fig. 1 . A portion of the polymeric structure of the title compound. All hydrogen atoms except those located on O3 have been omitted. Thermal ellipsoids are shown at the 50% probablility level. Fig. 2 . Thermal ellipsoid plot of the asymmetric unit of the title compound. Thermal ellipsoids are shown at the 50% probablility level.
Crystal data [K 2 (C 12 
